Purpose The purpose of this paper is to report the findings of a study of hematopoietic cell transplant patients, describing the needs of allogeneic transplant patients at the time of discharge in regard to their functional status, quality of life (QOL), and caregiver information and comparing these needs across a number of sociodemographic, disease, and treatment characteristics. The findings of this study are part of a larger mixed-methods study, representing one data time point of the larger study. Methods This paper will discuss the baseline data collected at the time of discharge for 282 allogeneic transplant patients, which include sociodemographic data combined with disease, treatment, functional status, and QOL data to present a comprehensive portrait of the transplant patient at discharge. Results Mean age was 48 years, males represented 52%, and 22% of the patients were Hispanic. The majority of the patients had acute leukemia (55%), were diagnosed within the last 3 years, and had matched unrelated (52%) transplants. The time from transplant to discharge averaged 30 days. Mean scores for QOL (scale01-10, with 100best QOL) included a low score of 5.7 for both psychological and social well-being, 6.3 for overall QOL, and 7.1 for both physical and spiritual well-being. Males had significantly higher QOL than females, as did non-Hispanics. Patients with Hodgkin's disease had significantly lower overall QOL scores. Conclusions Our results highlight the physical, psychological, social, and spiritual challenges which present for patients and their caregivers at the time of hospital discharge following allogeneic transplant.
Introduction
Over 100 transplant centers are performing 30,000 allogeneic hematopoietic cell transplants (HCT) per year in the USA [1] . The field of transplantation has grown substantially since the first clinical trials in transplantations in the 1960s [2] . Along with the growth of knowledge regarding the biophysical experiences of the patients, studies have reported the psychosocial needs of both the patients and their families [3] [4] [5] [6] [7] . HCT is without a doubt one of the most physically, psychologically, and socially taxing cancer treatments for both the patients and their families. Decreases in the probability of treatment-related morbidity since 1985 have been reported and may be related to changes in both practice and patient characteristics [8] . Overall survival in the first year post transplant ranges from 22% to 90%, depending on the patient demographics, diagnosis, stage of disease, and treatment characteristics [9] . Causes of complications and death during the first year after transplant include infections, nutritional problems, failure to thrive, multiple organ failure, graft-versus-host disease (GVHD), and relapse [10] . Vigilant care following discharge includes careful assessment for emerging complications, prevention and early treatment of infections, and reestablishment and maintenance of a healthy nutritional status. These may be important factors in the early treatment and management of potentially lethal complications. Thus, patients' self-care and also care provided by family caregivers may be contributing factors in survival for this population.
Few studies have focused on the time of discharge as a point of time to assess physical and psychosocial variables [4, 11] . This time has clinical relevance for the discharge teaching needed, what education the patient and caregiver need for managing physical care, and the continued psychosocial support needed up to 1 year post discharge. Information on the functional status and quality of life (QOL) of transplant patients at the time of discharge can provide valuable information for staff in identifying discharge teaching for patients and family caregivers. Identification of the effects of age, sex, and race/ethnicity on status at discharge may assist in tailoring education and delineating patients who may be especially vulnerable to post discharge complications and potential readmissions and may need additional support. The purpose of this paper is to report the findings of a study of HCT patients, describing the needs of allogeneic transplant patients at the time of discharge related to their functional status, QOL, and caregiver information and comparing these needs across a number of sociodemographic, disease, and treatment characteristics.
Methods

Design
This study describes baseline data from a study on the effects of a structured nursing intervention protocol provided by advanced practice nurses on patients being discharged from the hospital after allogeneic transplant [12] . This paper describes the health-related QOL of these allogeneic HCT patients at the time of hospital discharge and examines how QOL differs depending upon sociodemographic, disease, and treatment characteristics and physical functioning. The study was reviewed and approved by the Clinical Protocol Review and Monitoring Committee and the Institutional Review Board.
Patients
A consecutive sample between 2005 and 2009 was drawn from one large tertiary care center in the western USA. Eligibility criteria included a diagnosis of a hematologic cancer, scheduled for a single allogeneic bone marrow or stem cell transplant, ready for hospital discharge, 18 years or older, residing within a 50-mile radius of the tertiary care center, had no previous hematopoietic cell transplant, and were English-speaking.
Measures
The theoretical model that guided the research was the City of Hope Quality of Life Model Applied to Bone Marrow Transplant and consisted of four dimensions: physical wellbeing and symptoms, psychological well-being, social wellbeing, and spiritual well-being (Fig. 1) . Several questionnaires were used to measure the variables of interest. Sociodemographic, disease, and treatment characteristics were collected on an investigator-designed questionnaire used in previous clinical studies. Patient-related information included age, gender, marital status, ethnicity, and race. Disease-related information included diagnosis, remission status, HLA match, and time to first discharge. QOL was measured on the City of Hope Quality of Life in Hematopoietic Cell Transplant (COH-QOL-HCT) questionnaire. The questionnaire includes 62 QOL items divided into 4 domains or subscales (physical, psychological, social, and spiritual). All items are scored so that 100best QOL or the absence of symptoms or concerns. Subscale scores are produced by adding scores on each item within the subscale and then dividing by the number of items in that subscale. Adding the score of all items and dividing by the total number of items scored is used to create a total QOL score. Reported psychometric analysis revealed the content validity index of 0.90, test-retest reliability (r00.71, p00.001), total score internal consistency (r 00.85), and subscale coefficient alphas of r00.40 to r00.86 [13] . The reliability and validity were repeated and upheld in studies at another institution [14] . The measure was used in a number of other studies at COH [15] [16] [17] and used in QOL studies in other institutions [18] [19] [20] [21] . The instrument is available for use through the COH Pain and Palliative Resource Center (http://prc.coh.org).
An additional measure of functional status was evaluated using the Physical Functioning Subscale of the Medical Outcomes Study 36 Short Form (SF-36). Scores on this subscale range from 0 to 100, with higher scores representing higher levels of functioning. The validity of the SF-36 was determined using data from more than 20,000 subjects. The SF-36 has a reliability of r00.7-0.9. Norms for the general US population and individuals with chronic conditions have been published [22] . For this study, we used only the Physical Functioning Subscale.
Analysis
Descriptive statistics were used to examine the demographic, disease, and treatment characteristics. Mean scores for overall QOL, the four QOL dimensions from the COH-QOL-HCT questionnaire, and physical functioning from the SF-36 were computed. QOL and physical functioning scores were compared by selected demographic and clinical characteristics using independent t tests or a priori comparisons between groups with three or more levels. The association among continuous variables was examined using the Pearson product-moment correlation. Age, gender, length of stay (LOS), type of transplant, and diagnosis were hypothesized a priori as influencing QOL and functional status at the time of hospital discharge on the basis of clinical literature and experience. Comparisons of individual scaled items within the COH-QOL transplant measure were explored to generate hypotheses for future studies.
Results
A total of 282 patients consented to participate and were enrolled in the study. Mean age was 48 years, with a range of 19-71 years of age and a standard deviation of 13.5. Males represented 52% and 22% of the patients were Hispanic (Table 1) . Eighty-five percent of the patients did not have other malignancies before transplant, and almost half of the patients had infections 1 month prior to transplant. The majority of the patients had acute leukemia (55%). Most of the patients were diagnosed within the last 3 years. The type of transplant was related in 48% and matched unrelated in 52%. Most patients had reduced-intensity transplants. Other characteristics of the transplant are also found in Table 1. LOS is described in several ways ( Table 2 ). The time from admission to transplant averaged 10 days, with a range of 2-83 days. The average total hospital LOS for the transplant patients was 40 days, with a range of 18-129 days. This broad range includes those patients who were admitted and proceeded directly to transplant and those who were admitted for consolidation treatment, infection, or other reasons before moving to transplant. Finally, the time from transplant to discharge averaged 30 days, with a range of 15-78 days. This reflects an indicator of LOS that can be compared to the LOS for other cancer diagnoses and treatments.
The average SF-36 was 33.5 and ranged from 0 to 100 ( Table 2) . The average and range of scores for the QOL measures include the QOL-HCT domain scores and the QOL-HCToverall QOL score for the total population (Table 2) . Mean scores for QOL included a low score of 5.7 for both psychological and social well-being, 6.3 for overall QOL, and 7.1 and 7.4 for physical and spiritual well-being, respectively. Fig. 1 City of Hope QOL/HCT model [13] Individual items from the COH-QOL-HCT were further examined in an exploratory manner ( Table 3 ). Items that scored below 5 on the 10-point scale are presented here as areas of hypothesis generation for future studies and areas to target for clinical practice.
QOL BMT
A number of demographic and clinical variables were examined to determine comparisons on QOL and functional status. In examining diagnosis, the a priori p value of ≤0.05 was present (1) for patients with Hodgkin's disease (HD) who demonstrated decreased or significantly lower scores for overall QOL, (2) for myeloproliferative disease with significantly lower scores for psychological well-being, and (3) for myeloproliferative diseases and chronic leukemia with significantly lower scores for social well-being. Additional comparisons of QOL and functional status with gender, age, and ethnicity are found in Table 4 . Females had significantly lower physical well-being than males, and unexpectedly, the youngest age group (17-35 years) had lower scores in physical well-being, social well-being, and overall QOL. For ethnicity, Hispanics had lower scores than non-Hispanics for physical well-being, social well-being, and overall QOL. Characteristics that did not show QOL and physical functional status differences across groups included marital status, race, time to first discharge (LOS), 
Discussion
A few studies were found that examine the demographic, physical, and psychosocial variables at the time of discharge. Two articles reported the characteristics of allogeneic transplant patients at the time of discharge, but both papers had small sample sizes [4, 11] . Studies have also been reported which assess QOL and functional status close to the time of discharge such as first clinic appointment or 90 and 100 days post transplant [23] [24] [25] . The findings reported in this paper add to the literature by presenting demographic, functional status, and QOL data for 282 allogeneic transplant patients at the time of first hospital discharge. During the transplant hospitalization period, multiple complications can occur, including infections, gastrointestinal complications, renal and hepatic toxicities, cardiopulmonary toxicities, skin and vision changes, GVHD, and psychosocial responses including anxiety and depression [10] . The extent of these complications determines when discharge can occur. Most transplant centers identify criteria that must be met before patients may be discharged (Table 5 ) [26] . For allogeneic transplant patients, length of hospitalization varies depending on the primary disease, the preparatory regimen, the stem cell source, and the complications that occur following transplant. Engraftment of transplanted cells can occur 11-36 days after HCT infusion [27] and LOS may vary from 20 to 40 days [28] . The population in this study was typical, with the average LOS from transplant to discharge reported at 30 days.
Physical status as shown on the Physical Functioning Subscale of the SF-36 demonstrates that transplant patients at the time of discharge are quite debilitated. Specific items target the common functional concerns: lack of ability to do moderate activities, lift or carry groceries, climb stairs, and walk more than a mile. Specific symptom concerns are fatigue, appetite changes, physical strength changes, and sleep changes. All of these symptoms have been well-documented in the literature as common symptoms after transplant [4, 11, 23] . Fatigue during and following transplant is significantly increased and physical activity decreased [29] . Gielissen and colleagues studied fatigue in 98 patients treated with stem cell transplantation (81% allogeneic and 19% autologous) from 1 to 21 years post transplantation [30] . Findings revealed that 35% of patients reported severe fatigue, which remained more than 15 years later. Post discharge complications that also occur frequently include nutrition problems, infections, dehydration, and failure to thrive [10] . Thus, discharge teaching of patients and family caregivers needs to include specific ways to monitor and report Scored from 0 to 10, with higher scores equal to higher QOL Transplant patients often approach transplant as a "last option for cure," so feelings of uncertainty and fears of recurrence are understandable. Although mortality after HCT has improved within the last 20 years, it is still a substantial and reasonable fear. Relapse after transplant with progression to end-of-life care is, unfortunately, a reality for 30-50% of the patients [31] . Psychological and social wellbeing domains of the QOL-HCT questionnaire indicate many psychosocial concerns at the time of discharge. The results indicate difficulty feeling useful, a lack of control, changes in appearance, fears of relapse and recurrence, family distress, employment interference, and feelings of uncertainty. Items such as not feeling useful, having employment interference, and being unable to perform roles at home may be due to the patients' functional impairment and the patients' feelings about their incapacity to do activities performed before transplant. This lack of ability and functional impairment may make patients more prone to depression. A longitudinal study by Lee and colleagues reported that 44% of transplant patients had symptoms of depression, anxiety, or post traumatic stress disorder after transplant [24] . Grulke and colleagues who measured depression and fatigue at the time of discharge found that these symptoms increased over time [4] .
A substantial and growing body of knowledge has identified the different psychosocial responses before, during, and after transplantation. Psychosocial studies that have examined patients prior to transplant have found that pretransplant overall health and mental well-being were predictors of QOL outcomes at 6 months post transplant [32, 33] . Sherman and colleagues evaluated adjustment issues and QOL in myeloma patients before transplant during their initial diagnostic evaluation [34] . Findings revealed that, before transplant, roughly 30% of patients showed clinically elevated evidence of distress, anxiety, and depression. Another study that assessed anxiety before and after transplant found elevated anxiety and/or depression in 55% of the patients with either symptom related to the QOL [24] . Results from this study add to the evidence for psychological challenges allogeneic patients experience at the time of hospital discharge post transplant.
The score on family distress was 2.21 and parallels that found on our previous studies [35] . The score illustrates patients' concerns about their family and the burden their caregivers experience. This burden is well-documented in the literature [3, 6, 36] . The demands of care are high and potential sources of stress may include the fear of relapse, uncertainty, prolonged hospitalizations, family disruptions, infection risk, complex medication regimens, symptoms monitoring, social isolation, and patient dependency [3] . Role preparedness at the time of discharge correlates with the caregivers' perceived rewards from caregiving such as emotional and interpersonal satisfaction [37] . Caregiver resources relate to demographic variables, financial strain, social support, personal issues, and self-care [3] . Strain on the caregiver coupled with patients feeling useless and physically debilitated may lead to increased patient distress as well as changes in the patient-caregiver dynamics. Concerns about family distress point to a clear need to prepare families for caregiving responsibilities and provide resources for use immediately following the patient's discharge from the hospital. Concerns in this area mirror those studying other cancer populations and the burdens that occur in caregiving [36] .
While not previously reported, HD patients had significantly lower psychological, social, and overall QOL when compared to populations with other diagnoses. This significant difference may be due to several reasons. Because HD has a high cure rate, patients that progress to allogeneic transplant may be those patients who are heavily pretreated for refractory disease [31] . HD patients are a younger population when compared to all HCT patients. Young adults have significant psychosocial issues when compared to the older population [38] . They are twice as likely as adults to go without insurance and to have difficulty finding work [39] . Psychologically, they have personality disruptions and high psychological distress [40] . Learning, memory, and attention problems are common [40] .
To further substantiate these data about young adults, our results for those between 17 and 35 years were significantly /l supportable with <2 platelet transfusions/day Absence of fever and active infection lower for physical, social, and overall QOL. Psychological QOL for the young cancer group was much lower but not statistically significant in the young adult category. In regard to ethnic and racial differences, the Hispanic group had lower physical, social, and overall QOL. As far as we know, there are no data in the literature about this ethnic difference at the time of transplant. This group of patients in the site of the transplant center tends to be more economically disadvantaged. Therefore, this factor may affect their QOL. These findings indicate the need to tailor discharge planning education to meet the needs of specific patient populations.
Consistently, female patients in our study had significantly lower physical functioning, psychological well-being, social well-being, and spiritual well-being than the male patients. This difference was also found in the study of Prieto et al. when female sex significantly predicted poorer hospital discharge outcomes [41] . In the study of Heinonen et al. of 109 allogeneic transplant patients, females reported significantly lower well-being and fatigue from 1 to 10 years post transplant [42] . Previous studies also identify that women do experience more depression years from transplant [43] .
In summary, transplant patients at the time of discharge can be significantly physically debilitated and have many QOL concerns. Women, younger patients, and Hispanic ethnicity may be risk factors for psychosocial impairment. A host of psychosocial concerns including the patients' perception of their physical status may trigger increased psychosocial distress for both the patients and caregivers. Clearly, these findings indicate the critical need for expert, patient-specific education for allogeneic hematopoietic transplant patients and their caregivers before and at the time of hospital discharge. Applying these findings to creating and testing discharge planning approaches, to providing a variety of measures, and to evaluating their effectiveness is needed.
